Mode of action of formamidine pesticides: an evaluation of monoamine oxidase as the target.
The ability of formamidine pesticide, chlordimeform (N'-(4-chloro-o-toyl)-N,N-dimethylformamidine) (CDM), and several of its major metabolites to inhibit monoamine oxidase (MAO) in mouse tissues in vitro and in vivo was examined, and related to the hypothesis that inhibition of MAO is responsible for the lethal effects of CDM. CDM was a readily reversible inhibitor of MAO of medium potency as were most of its metabolites. However, the hydrolysis product, N-formyl-4-chloro-o-toludine (CT) was a significantly more potent reversible inhibitor. A comparison of MAO from brain, liver, and intestine showed no marked variations in their sensitivity to these inhibitors. Greater inhibitory potency was found using Type A substrates (5-hydroxytryptamine) than Type B substrates (beta-phenylethylamine). The activity of MAO in vivo after pretreatment of mice with CDM or its metabolites was assessed in liver and intestine by measuring the amount of [14C] tryptamine which still survived 5 min after an intraperitoneal injection. Established inhibitors of MAO gave appropriate results with this method. CDM also increased tryptamine recoveries but only at does which caused mortality, and then to a lesser extent than MAO inhibitors such as tranylcypromine, pheniprazine, and harmaline at sub lethal doses. For this reason, and in view of the lack of correlation of toxicity to MAO-inhibitory potency among CDM and its metabolites, and because the symptoms of poisoning are inappropriate, it is concluded that MAO inhibition is not an important factor in the acute lethality of CDM.